Abstract: Reaction of [1-ethyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-quinolone-3-carboxylic acid (norfloxacin) with thiazole / benzothiazole diazonium chloride to get new piperazine substituted norfloxacin derivative. These norfloxacin derivatives were further condensed with various β-diketone to get novel acid derivatives of 1-Ethyl-6-fluoro-4-oxo-7-[4 (thiazol-2-yldiazenyl)-piperzin-1-yl]-1,4-dihydro-quinoline-3-carboxylic acid (6a-e) and 7-(4-(benzo[d]thiazol-2-yldiazenyl)piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1, 4-dihydroquinoline-3-carboxylic acid (6 f-j). Structures of these compounds were established on the basis of spectral studies viz. IR, 1 H NMR etc.
Introduction
The earliest antibacterial agents to be used clinically in the 1920 were the synthetic sulfonamides. Since then, quinolones were the only synthetic agents that play a major role in the treatment of bacterial community or hospital-acquired diseases. The excellent pharmacokinetic properties, high antimicrobial activity, and few side effects that most quinolones demonstrate explain their widespread use in clinical practice 1 The compounds have had good success against gram-negative bacteria, but resistance of Gram-positive pathogens, such as Staphylococcus aureus, has become a problem [2] [3] [4] [5] [6] [7] [8] . In addition, certain adverse events (e.g, CNS side effects, phototoxicity, and arthropathy) became apparent, although the more serious events are rare [9] [10] . Thus, despite many advances in the fluoroquinolone field, there exists a continuous need for novel quinolones to overcome the limitations of existing drugs.
The 1,4-dihydro-4-oxopyridine-3-carboxylic acid associated with a 5,6-fused aromatic ring is the common chemical feature of bactericidal quinolones. In the resulting bicyclic ring, the 1, 5, 6, 7, and 8-positions are the major targets of chemical variation but, synthetic efforts for improved potency have been the main focus on 7-position [11] [12] . Both activity spectrum and kinetic profile can be controlled at C-7. The most common substituents are cyclic amino groups, for example, piperazine or pyrrolidine rings; other groups have been less successful. Piperazine rings are particularly common (e.g. ciprofloxacin, norfloxacin or enoxacin) and confer potency against gram-negative bacteria [11] [12] . The first generation of 7-piperazinyl quinolones, exemplified by ciprofloxacin, norfloxacin, and enoxacin, have high activity against Gram-negative species and atypicals, but moderate activity against Gram-positive bacteria 2 . In this paper we report the synthesis and the spectral study of novel 
Experimental
All the melting points are uncorrected (Table 1) . Using Perkin-Elmer CHNS/O analyzer 2400 carried out the elemental analysis. Infrared spectra were recorded in KBr (AR) pellets on a Nicolet-Megna-FT-IR 550 spectrometer.
1 H NMR spectra were recorded on model DRX 300 at 300.13 MHz in DMSO-D6 solvent; using TMS as internal standard 1 H NMR spectra were recorded at room temperature and 2 mg/mL. The purity of compounds was tested by pre coated silica gel 60F254 TLC plates from E. Merck in different solvent systems.
General method of preparation of diazo derivatives (3a-b)
A mixture of norfloxacin (1.655 g, 005 mol) and sodium bicarbonate (1.0 g, excess) in 10 mL of acetonitrile was stirred at 50 0 C for 4 hour. Reaction mixture was cooled to 0 0 C and diazonium chloride of 2-aminothiazole (0.5 g, 0.005 mol)/2-aminobenzothiazole (0.75 g, 0.005 mol) (2a-b) was added. The mixture was stirred at magnetic stirrer for 5 hours at 0-5 0 C.Acetonitrile was removed under reduced pressure and the solid residue was partitioned between chloroform/water. The organic layer was dried by sodium sulphate, recrystallized in hexane acetone mixture. The purity of compound was checked by TLC in chloroform: acetone: 50:50 mixture.
General method for preparation of 1-ethyl-6-fluoro-4-oxo-7-(4-(thiazol-2-yldiazenyl) piperazin -1-yl)-1,4-dihydroquinoline-3-carboxylic acid derivatives (6a-j)
Compound (3a-b) was dissolved in thionyl chloride and refluxed for 4 hours to get acid chloride derivative (4a-b). Excess thionyl chloride was removed under reduced pressure and sodium salt of β-diketones (prepared using NaOMe and β-diketone (5a-e) under N 2 atmosphere) was added and stirred overnight at RT. Reaction mixture was quenched with ice cold water and stirred for 30 min. The precipitate was filtered and washed with acetone to get (6a-j), which were further purified through column chromatography in some cases. 
Results and Discussion
A series of 1-ethyl-6-fluoro-4-oxo-7-(4-(thiazol-2-yldiazenyl)piperazin -1-yl)-1,4-dihydroquinoline-3-carboxylic acid derivatives (6a-e) and 7-(4-(benzo[d]thiazol-2-yldiazenyl) piperazin-1-yl)-1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid derivatives (6f-j) were synthesized in moderate yields using the synthetic route outlined in Scheme 1. Structure of these synthesized compounds were established on the basis of IR, 1 H NMR and elemental analysis. (Table 1&2 ). Norfloxacin was treated with thiazole/ benzothiazole diazonium chloride in presence of base to give piperazine substituted norfloxacin derivatives (3a-b). The acid part of these derivatives was converted to acid chloride using thionyl chloride which was further condensed with various β-diketone (5a-e) to get (6a-j). 
